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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an etching 
agent capable of etching a Cu film by an easy 
chemical etching method being a dipping method by 
rest process in the case that a Cu film of low 
resistance is used as a wiring material, small in the 
secular change of the etching grade and capable of 
preventing the occurrence of a pattern thinning 
phenomenon caused by the dispersion of the side 
etching amount of the Cu film. 
SOLUTION: This etching agent consists of an aq. 
soln. contg. potassium peroxymonosulfate 
monohydrogen and hydrofluoric acid. In this method 
for producing a thin film transistor substrate, on the 
surface of a laminated film obtd. by successively 
laminating a Ti film or a Ti alloy 3 and a Cu film 4 on a substrate 2, masks 27 and 
28 of prescribed patterns are formed, the laminated film is subjected to etching by 
using the etching agent having the compsn., and a gate electrode 5 (laminated 
wiring) 5 and a lower pad layer (laminated wiring) 1 6b of the prescribed patterns 
are formed. 
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fc, Culllt, TiRXt4Ti-&&Rl O^IIfcjfc 

[0025IKI:. SMKb^Vi^aJafcHLTU, 
T FT cry?-* *n&t £4 y- MIffi 5 O±^c0±IE« 
1R?)T i RXtiT i £&R 1 011:7* h "J 
•f -fc J: 0 BfJgx*- ?/n°? - y 3 7 L 

E8tlIRfc-JSx>yf-yy£jfcLT. 02<OAfc5cf4 
p &T i RXJ4T i £&R 1 OfcCuRl liTiRX 

ratT{i±ie«S^T i RXt4T i ££Rl 0±fc7 
*bV V^yy -f -fc4 *)1R$W-y<7y?X9rt9— 
V3 8£ff->fcft % *^JflVvfcfcOkH«*>x.yf-yy 
«&ffl^r±iE»JM!tHSx.>rf->y«ritLT. 02 
OAfc:*-f4o3:TiRX«4Tiiti-:£Rl OkCuRl 
1 k T i RXJ4T i £&R 1 0 bfrt>%&TW*v m 

i6a«n„ cojofc-tsk* UESJBRSrfli 

fi&tSCuRl 0W-( Hx-yf-l/yfiSr^-kf S<I 
k Sot, »±fc4 I) iSiSffik v> 3 fi&Bfcy 5 a 
;loc 7 i-yymX'IMC uIlU Cixt0±TOT i ffi 

XiiTi^ARi o*m*tx.yf-yyrs6. 

«. n* Sa-Si«9*<e5!Ci6ft4^iSfcSai:aS 
Sk Affile J; 0 x -y f-y y LTf-v *^ 2 4 ijg&t 

[0026] mz. mmbyyisxfMa, y-xien 

<OfflHF«bavy-bi!tt<o*IHF«cfc:RIU'Cli. Ti 
RXl4Ti££R3, 10±K^7^-> 3 y|fil7 
fcflflfrti. owe. SKh^ya^SafcHUC 
14, 02tf)Bfc^t4 3fc. ^^-ya^ini 

7LX?y99Y*-)V\ 8£#J&U:«, I TOS5: 
^■t»*tfc». n^-v?-* 6;:kfc4 9, 03 

ffl A- 7 y\-y 3 >S 1 7 <0iI{;A4tt I TOf 1 

9^^ts. y-xEHcos^b. y-hs 

fcfl&Sffi&SottS^kSs^k^flffflfcJ: Ox-yf- 



y-bE»«PScTtf<-7 v-<-v-3 yJRl 7<Ofl6, 
$ Uzy- h*fcgR7 tX y ^->yUT3>-^^ h*~ 
>\s22£BfS.t&) L£f£, lTO®i:-mizBl8.ltz 
^--yy-M-dkC^O, 03fc*rr4ofc. 
oy?9Y*-)V20. 2 2tf>fcBtiJ:tf|*ittffl. ^7 
i"<-^ 3 yRl 7<7)±fflfc7WC±^y KJI2 1 . 
2 3 i^ia^m-C. 03fc*-T4o& 
ISR h 5 > ^ 1 * WSt S £ k WX'% h . 
[0027] SS-Hilffi^jSR h 5 f v'X ?gffi<7)t!S 
it#8cfcfcwctt, TiRX<4Ti£&R3kCuR4 
k £IIfcj£RL£WIR-S\ CuKll <7>_LTKT i R 
X(4Ti££Rl0£j£RU:»/fR£x-y^yyLT 

Bfffi^-^oy-h«ffi5» y-xa®i2, hm 

yffiffi 1 4 . TW^-v YM 1 6 a , 16b *»«-t4B 

c. x -^yymt LX'Wtt y-«»-**xr u ? 

A (KHS0 6 ) k7-y»k***f-4*JgjS3!p/i,i«, 

4. 1 lO-t-f Fx-y^>-yM$r^-k-ri»^k7!) ! T'& 
S o I . Sfiklc 4 l»jS«ak v » ^ ««*y S ^?;l^x 7 f- 
V^W±I5M«t«WW-6T i RXI4T i £&R3 
k^R4coM*2r- JSx-y^yyr§, ifc, JJEBtfli 
»&«=JI»3aT*6«^4. CuRl lh^^±TcO 

t i Rxi4T i i o zmizxyi-y?x'Z h<r> 
x\ mt wmx-h*). mmxmmxzt. 

±C J: * 3^ baWSV^afflHh 5 & i k 

[0028] &tz. mmcormizT imhh^iiT 
&mzmitzmmmzm^z>(vx\ ±Mmmm<oTM<?> 
mmfrbxmiwst ix s r t, jjet i r* «. v 
i &tmz 4 d wmm^cojtMcowwmm zti&co 
x\ mm^<VTcm<nmmz&m?&w!&&mcr>±.w 

•^C ±iey-M:ffi5^T^N° y His 1 6 b0j£fflO 

«4 t^r?^*«+co s i tux o i ttz t m±TZ 

h<?)X\ ±iefllR4 fc S i #A 0 &t»£ k fcfiH-f i»ie 
«KiWx#tl»jl:T*6. 
[ 0 0 2 9 ] 4fc. HIR 1 1 <7)±«fcT i RXt4T i ^ 

B9Rfc*ft iWBMktt*^ VfcU ^ hmmtiztt 

tm-k&£fa±x'Z&<7iT, v-xmmi2. 

V«® 1 4 , TSC/^-y Kl 1 6 a4HJl««:5l»tfc< < . 
ZiX^mm 12,1 4 ^T^N'-y HI 1 6 atfTJft*^ 

«<jsi-ri»c7)$:[»±T-§ s o mwt%m2L*.m&.x'% 

I. S4>K4fc, ±IETiRX(4Ti^Rl0fc4 , 9 
fflRl lOCuK^BHKRfcftiW-i^Sffl^T&i 

ot, «hri i3&»4>»cuH^)tadftfcieH-f4»as9 

EPFS t,B8 jh?S Sot, ^ftSgURO^tt^L* 
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ttUTSTiTi|«XttTi-&&lHl OKiOWfil 
2 . 1 4*-m/<v HI 1 6 aA^)5E«^ttft*«ia»* 

[ o o 3 o ] *mcvmmmii±M&mmm 

fclft&SiU . WitfCuJB. TiUXfi 

T i n-y ^-^ 3 yfljKFoKJ**. 

out, ^BB^St^jfllKL^t^HtfeUTS^O 

JBttSWHi. y-h®BE5. TfiR/f-y KJBl 6b£T 

i MxtiT i k c u M4 1 cmmm-^ ? 
±tct i mxitT i $ m& itzE.m&?>m 

JR£-ffix.y?-yyLT#j£LTt>J:v\ y-* 
mffi 1 2 . HW yfflg 1 4 , TW*v Kfl 1 6 a £C 
ulll W±T1CT i RXiiT i g&R l 0 L£ 
=l»»<^K*HSx??-y^LT#ldW"**£(c 
OWCBfiHUrj&t, T i RXtiT i S&JgLtfcC u mi 

ftK L fcZl«ffiaflMMI£-iSx y * y ^ LT^)£ L 

^Ak7>yKk**»t4*iSfa»»^4fcO*ffll>6 

^fcov^TKHBLfc**, y-«S»-**Xr 'J 

^S*#tS*»»b6»^4x v ^y^&fflv^T± 
iaa«M5-x-yf-y^tl)k. Cu^J'X^f^ 
1-^SlRx.y^y^j5fet-ck* { -C^. Cu 
m^ ^yymhh^i^-yi-y^MZT i Rifctt 
Ti^Hfflcox-y^y^$:fflUTx>y^y^E|S: 

[003 1] 4fc. TiJRXTi-&^KkCuRk*>fe 
&!>«JlRg<7)x.y f-yy#]k bTJi, JJWKWoMPV 
-ffip?-**# U •> A k 7 -y ® k **Wi-6*»aE(Cft 
*.T*^M-*y«I*!Bfc 7 7i?kiaB!t, KttSfcttk 

mmmm*>vi-y 
jgx y ry??z , Ra<ottff«)ff*£tt£flf]££ < « 
jsts SCOT, wrEgafWMfctfT-s i) a o 
* isi±t£ h k ^ a f mtfh h . 

[0032] ( SZSUHBB ) <M= . 

Bmnmmhyyitxfmmnmmmzmni-h. m 
zMmBmcmmvyy : J^mm.(r>mmmtK ±a 

SrSkd^te. y-MMS^Taft-y H«16b»jft 
ffl?)?f«lgk LX M oKXIiM o k C u Rk OS 
mmZB&L. y-^«12^HW^til 
4*TW<v HI 1 6 a^j£fflom«Rk LTC ui<7) 
±TiZ M o RX{± M o £&R £R W£«MR*#JS L . 

ztit>m®®fo*vi-yrmt lt^m-* y-«»- 



^**yHSR-**a y >>Atc*ti-i» y yiSo«« 

#0. 8,^8mo "i/M^y 
HKR-**;& U £*tt I. ffi®com&tf 0 . lJiM 

i . omoi/i commmz%& x $ iztrnzux^z 

y?lz£ OBSPl-x-y f->-7V- hTx-yf-y7T£5 

[0033] ffzntt»!B^iM b5^'x ?mmm 

it^iSfcfcUTte, MoRXttMo^fcRkCuRfc* 
fttOSIK L^aiR^. C u )£<9±TICM o liXtiM o 
£6K£ JSK Lfe««R*x 7 f - yy LTBf^^ - > 
«>y-h*ffi5. y-*ttl2, HWy«B14. 
TSt/s'-y Kll 6a, 1 6b^Af«R(Z. X>yf-y 

^?pjk LT^^y-aK-**^ y >>Ak y >-Kk 
y. mmm®m-&mm*H Hi^yfy/i^ 
$ ii bx. -y f - y y&xiMmmzm&t i m o 

MXliM o ^RkfflJS«M*?r-fix -y f- y?x% . 
ixO±T<0M oiXliM o-&^M^|slB#tx -yf-y/f 

s sot, y #B&?i> y , iBtxs*««T# 

[0034] ( mH^te^ffi ) iRfc. *3fi^<0»HI3S 

m-mmmmm hyyvx ?mi<r>&m& t m 

%&tZ*>iZ. y-h«g5^>T^/N*-yKJ116b^ 
ffl^aiRk LTC rdXtiC r^Rk C uf?k<7)« 
*,K5r»«L. y-xmffii 2^KWy«ffil 
4^TS/^y KJB1 6 a»)SfflW««lk IXC riX 

jicdx -y t yysflk ut^^^ y-ffiig-**^ y *> 

*.m* y ">At*«-«>«»<0iME*<4^£ llmol/ 
l <r)&mMz%lJ:o{zMmZtiX^&Zbtf. ±IE« 

■K^flirtt-f ***«R*-ia^)x^f-y^(c ( fc yn&n 

-X-y^y^-hTX-y^yyT#£.5T$F4U\ 
^oxyf-y^M, Ue«JiS8*x.yf-yy-fSIH 

±iaWK**»*SiifcfflR 2 £i£x v f-y^J* 
tas-fl.k» v^^y^-yt«fcorvx^$iirv^ 

K^mmzti^xiMmmmi&th c u 

4f y HSlK-*«^ y ^ ic J; 0 a^Wlcx -y ^-y^T 

ttz. ±iecuM^cuk±ieiii?* J s:jSL, -en 
^R* 5 3a*wtcx -y f - y fx-* h . 

[0035] ffHXtt^n^NR h 5 y ^ ry-ffiScog 
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IW UfcflWK* x -y f - y / LTBfJg/V - y oy 

A'7K116a, 16bSr»«-f6l6t. x.y^-y?*#J 
t l/C^M^y-SK-*** 'J ^iSISi: 

*<r# h o I . aaift k fS^&y $ ^;>x y f- y / 
Ktf>fEGr£HSx -y f - y * & cox\ 0 

gtH^iatjBJBTJi. t i mxuT i i^nt c u mt 

<Vmm. MoRXttMo^|Ri:CuKJ:<^)«WK. 
C rHXteC r^jifc C uHtcOffilJKSrX y^y^ 
^ifltefcovvCRHflLfc**, WJ£X(iW£&ffitfc C u 
TafflUWiTaN^Ta^MfcCuJi 
i:<r>mi§L TiN|ti:CuKk^Mlil. T 10,11 

y^fJt Lr^**y-8fflS-**;& U 

s*jg}R&fflvvh.tf . c ummmmz^y+y?? 

v-htiCuK^x-yf-y^^-hiO fc/hS^a*. m 
oKfcCui^)W**x^f-y^T#i. 

[0036] (ffontm ) act, *«BH^»H jut 
m3iZ7jibtzmmbyy^^mmi tm&tz 

^JMSftrisO. y-xmfiil2. FM>«1 
4. T&^-yFJf 16at,CuBll l*>^M$ilT^ 

mi 6bBfmmtiTCum4ZBi8.i. v-x 

«SS12. y«fiE14» TW^f FS1 6aM 
J8?)§li LXCum 1*»*U Clfl£>Cu)g?4 . 1 
1 ox -y f-y^Ji: Lr-^t* VHKK-**;* 'J *? 

z r ffl ^ sx -y f - y ^sw^/M-* y -8SR-*8Wr 

U^^^jftKtt, 0. 0 87^2. Omol/ltAJ 
:i#lfJLu. *fc. ±iax- y f-y^j(i:. etB££ 

* LT i t #C u IR^WWitt* |6j±f & 4 *,tHf 
il<. ±Ex -y^y ?'#j4><^/i^*y-giii£-*S 

# U ? Atd*W*B*W>MUb&« 1 07^7 5 w t %<7) 

[ o o 3 7 j ffeammkosiit f 7^^^^ 



jt*ffitC«V^T(i, a«2±C«ilL.fcCu«4. 11 
Srx.yf-y^'LTm$A-;7-yoy-Mffi5, V-x 
HS12. FMy*ffil4. TS>*'yKfll6a. 1 
6b*»*f4KK:, Xyf-y^fcLT^/M-*y- 

W 7 f>-?ltCul4 > 1 lSrx. y f-y^T*#. L 

*^X-y^y^U-h^B#^t*{^< s Cu^4, 

1 KOflgfflWM Kxyfy/iiW-T, maotttB 

oy-Fmffis. y-xmffii2, f ytffii4. 

W<» KB 1 6 a . 16b SJgjS-CS 4<0T\ 
■Jj&Wr&O. I^ZffiaWC. SBtSMtefflJir* 

htfffii WR h ? >fx?&m®& Z ktfX'% 

[0038] ( msMmm) Him. 
\mm\>7>i;x? (tft) a. bcogp^tiTFTv 

35) , dO»4HiS8tS*« (C s«) $r^LTV^4. 

Bffc* *) , **Bffffill^lR|B#(-^|, fcoT(*firv^4«. 
[00 39] »JSh5y^^»a«0»4i-toV^ 

!7 3AW§ii, C<0«fifca5±t=y-Me»IH7 4*« 
?-MfiiMl7 4±fcy-MW (SS1<0^ 

si) 7 5*»»t^Tv>4. y-h«©7 5(i. mm 

5 OJbm. 1 0 0 n mgJgcOT i RXtiT i ££J!4 3 t 

Hii 1 0 0 Jbm 2 0 0 n mW£cr>C u H4 4 

fir ^6. =5rfc. y-MS7 5(ilI*L&^y-bE 

«k-*jgifis<irv^4. -eur, y-h««7 5±t 
«s»e« (mcof&nyi) 7 6*^tt^r^4. * 

/t, i mWW7 3fc:ay-^««7 3atjJ:tfFU>fy 
ffl«7 3b **»*Sn. :nW-^IW7 3a. H 
U-^f y^tS7 3 bt^KifubflW^Y^/NR? 3 c t 
iti. Ztlt>V-xm&7 3a. YVAv 
*W7 3 b £fr-r¥i«Mrau y-MfilS«74JB«« 

T*t:*r*ftAt*»r«)SSixrv^. 

[ 0 0 4 0 ] y-^«W7 3 a±ty-^i« 
(^2<7)^«if) 7 7*gB«§it. KWy««7 3b 
i(;KM>lg(I2«fII) 78*^*snrv^ 
4. m<c.y-^E^7 7, Ht"fy«S7 8(i, ^J¥ 
5 0 JiM 1 0 0 n mggOT i gtXliT i ^AJ|7 9 i: 
HHl 00^200 nmSaoCul8 0*>^fi!c$ 
fir^l.. -fir, £S£?i3J:3£A>yv"s->"3y 
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LTFM >m@7 8t^-fl>3y^^ b*-/H 2 2 
*%j££il. Z<?>a>-?7h*-)l'l 2 2iMtX¥U 

a v%wi 8 tjsasn^ i TOfrt>tc&m%n& i 2 

«®7 5 fc«a$*ifcy- hmm&^y- hWFmz 
awe. ±&3>*?h*-iutfm, y-hffi%m 

3^7^-j/ 3 yi81fflPU I TOfrMr*/* 
7 bW- F SKCSNft LT **i-P fitfctt biiX v > S . 
[004 1JKC. y-XK*7 7^)*F»btWLT 
ti. HI2it««L«17 (JB 

2<^ifti*i) i2 4*«$it. zmffltmmi 2 a 

±tTiRXttTi^K7 9fcCuH8 0i:3&»4>** 
TW* •/ F17 7a it, **>±Kt±/ < -y i^<- 

^3yj$81*%f£§ft.. A'-y KJ177 afcjttsny 
*?F#-/H2 5!WBj£$*uO*S. -f-LT, 
7 F*-/H 2 5<7)ftgMt5£lS&mi l z®iT I TO*> 
* ±^ t -y F « 1 2 5 S *VO > * . Z<7)3> 
99Y*-)V\ 2 5$-jitTTg5^°-yFS7 7afc±gp 

A' y HI l 2 6#?BMM:jstts*vo**. 

[0 04 2] &<C, WBSMSdtBSLTtt, »£2± 
tti&ftfl 7 2 S-tf- LT T i mXHT i ^R4 3tCu 
IS44*»<9^|.#fi4ft (81<9&»1) 127*%l£$ 
ft, -tO±tU±JBBBe«IR(»20tt»«) 12 8*% 

ui8 0HWMtI(g2<7)#H) 129*% 
Jft$ft. S&fc£*>±e^v5"<->'g >-JBt8 l*%j£ 
Sit. 9ftttSl 2 9fcart*3y*?F*-/H 3 0 
:WBJfc$*va*4. *LT. 3^n*-*13 0«) 
rtSffifciWSffllw&oT I TOj&»^&«1 3 1*% 
l£§iiTVvS„ .icony?:? Ftf-/Vl 3 0£SItTl 
1 3 1 fcSttSS 1 2 9**«SWfc:S«§<iTV^ , 

[0043] ai iizvkiti£o%m=Fmmmi7 1 

fcfltt F«S ( S 1 «£JSJf ) 7 5 . 

<851*>&W1) 127ii. *yt y *tt. 7*F'jy7* 
57-f-ffitciO»l*"CS4* I » TiJKXtiT 

i ££H4 3 k C u $4 4 *Jfl&ftJR Lfc1!!K<Z>» 

ffiizm&w-ywxfZB&L. w**vm®& 
t y vwib®mi> L<\tmmb z^i-imm. t> 
iwwttvmt 7 -y Aunt **isjs 

3kCu|R44kOWJilSS:x-y?-^tSvli:t«t 

d . ±im%.w -y<r>y- vmm ( m 1 o^jri ) 7 

5. Wftt8 (Sll<%feWB) 1 2 7tmn>tii. 

(fHKr&MM) 77, FWym&(Jfl2 
O^JSl) 78. TW/t-rHJi (SI20&JR/I) 7 7 
a. 8ftttfi (H2<D&f|JI) 12 9(2^7^. 7 

* mj y 7"5 7 4 -mzx ^mfox-thtiK wm. t 

i HXteT i ^R7 9 k C u H8 0 k SMftftK Lfc 



1 ^*K7 9 1 c u |8 o bcomfamt^-y *y?ti 

Id) 77. FM>HS« 7 8.TSS 

A-yF/f (H20&JSJ1) 7 7a. <SS2tf>& 
M) 1 2 9jW»4>#1*. 

[0044] msnifi^wm^issfflaficcoMjS^ 

t JJiltf, T i IXtiT i £&|£4 3kCuM4 4t^ 

mmm*?. t i nxtiT i £&ist7 9ic u ^sok^ 

WtSWBoy- b OS ( £ 1 ) 7 5 . §M ( $ 

lO&RS) 127. y-^iSS (^2C0^««) 7 
7. FM (82*>&«B) 78.TSP^-/F1 
(^2«0^JR1) 77a. ^SMM (^2co^JRiB) 1 

2 9 4<0T, KtlSWfSWMt*^ 

[ 0 0 4 5 ] H 5{i. ^HB^HJI^^^Ji hy >i? 

mx-hh. zommm&mmw (vm») m 
b b b /i 5 9 * ifct-c** m-t h ±.mn x mmo xm. 
5i.52 <7)±.m#yxmm 1 ntmatzusfflm 
mm 5 5 . ±«iEffliR 5 7 *«±ffl^5^s« 5 1 m*t> 
mtzWLMti. Tm#?xm&5 2<o[*mm< l zTmm 
mm 5 6 . TWEfoR5 8tfrm#?xmL5 2m> 

16)157. 5 8HICER§fVO>4. ±M^5^fflE5 
1 0?hfflilfc<i±iHl3fc1g6 0*«»»t^*t. Td^77. 
Xfi 5 2 ^IBHtztiTflMBIEK 6 1 *<|&ft ^>ix. $ h 
tT««Btfi 6 1 <0^hffifflSfcRSt« 6 2 Sclfflt 6 4 

TV^. EM«6 2«. CTxtf. *ffitc5>-7*A^Iv]ei 
ffi* i ^$n^-KUxxr;W7-f;^6 30Daflffl±t 

a i *$wt b'frt>%$>&mm®6 4 ^iiMMmwi-r 

&Zb£X*)BjSLZtiXt5 t ). mmizyyy&zw&M 

6 5ttLX\,^i>(OX'hh. 
[00463 zn&mtKX&tfSmtz&^Xii* TIPJ 
#77fflS 5 2 36*±E»-JiS»EW^-fih.*»OiIIK h 

7>i;z?mm<DWkiimzm txsmztifcwm f 

7>-y'X^lI^S2. TIlftii5 6A>' I TO 

b (M^m®) 1 9(cffis-r^. ^^itffiffi B B B ^^ 
atiiitf. iSffifitE^k ixffiw&zm^tzmmb7 

tzmmh7yi7xmmmit>tix\^<r)x\ sis 
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[0047] 

7;H*y-y*tt*. 2KHSO s • KHS0 4 • K 2 SO, 

[ (NH,) 2 S 2 O s ] *8ifo02»S£JB3KU &x-y 
f-V/JWfcfflWC C u^Srx-y f-y^Lfck £<0C ux 

TlKfc. tfyA&&CDmWI<zmm 3 0 0 nmcOC ui 

fc* LfctS»0»6 V >*» <9*4Htt0!0X y f - y? 

'>A7ki§?S*^ : 5rl»iti(0iJox-yf-y^JS^^|,ii^ 
k ftff Bfikox -y +yyu- h iffibtLX HlZbfr 

. HJfe^ltfOX -y l~V7mZQ, u $S?)X -y f-y^J fc L 

T{£fflT'£l> .Ik 

[004S] (HK0I2) ±ian^wiiTfflv^tot 

Haw)* * y x*aw&&»^«r 5 «tw*>x -y f - y ?m 

fc. aSH^Tytx^A^a^feirfclHSWoxyf- 
0 0/xm) t^rt-i^X^yC^-yftEMLfc. 

m) . jgw**TT^ro7r'f/i' (mm) xhh. mi 

H^iJt«^]Ox.y^y^J^fflufcJS^^«. 

I6»(±i6it«i«x yj-ymzm mntecomx-b 

cuiei8i^hok^^tcuK* { aoTfco, 
>mmt3nmmzm< ^vj-yrzn. 



«tl6 0/xmajST*0. SSiei8HJ; , y4 0^mg 
*fc/Jv&< . /<*->1l99»j&<£tTV>* 

CuE*]awo^fcttCuKa%<, 

ft&ft£CuE»<3fifc«»2 0 0/xnrC*9. 

[0 04 9] (H^J3) 0. 0 5 mo 1/10**7 
y*j§?S (KHSO 5 Ji0. lraol/l)H44S 
HWWX-yf-V^Wk, 0. 0 5mo l/lj«KR7y 
* A*«R§w»4,^r 6 ttHttfJ^x -y f- y ^3<j£ Jfl* 
L . #x -y f - y *0W*fllif vc±EI*ttfr£ x -y f-y / 1 
fckS<0x^f-y^u-K0li«a!fl:*»Kfc. tiHSr 
H8K^f. H8C*Ufcttft36»feJt«W^)X7f-y 
rmZR^&mit. ^)Bi)^4Bht:*)iX'CO^y^y 

tv- Koanwwttf* l< , 4 acub-cjie^fl^ 

x<y*yymt. ®Bfrt> l 7B*>^04t-x.yf-y/ 
l 7BUUiT-i>gB#^*vhS^C 
ttfbfrl. ®.->Xg$miT}g.3fr$>. CuK)X 7 
f-y^Jk LT . y ycoj; o V-lSig- 
***y^ (KHS0 5 ) *£trJ:3$rxyf-v$an 
£JH^&k» x-yf-y/U— h<7)MB#^b* i =5r<. Cu 
ffilWM Vx-y+y t-tZZktfXZlco 

x\ mmn&mvmi&imM.izm z t ttx-z &zt 

[0050] (HUM 4 ) 5 0 n m<7)#S<7)Tffli 
(CrI, Till. Mo«, WfflL TiNil) ±(C 1 
0 0 nm<7)CumMmtfi:W§mBmUztfyA£ 
UZQ. 0 5 Mjj-^y y*^a»£&6lltefll<7)x -,^r 

yym (KHSO 5 (i0. lmol/1) CO. 5B#S 

[0051] 
[HI] 









Cr 


Ti 


Mo 


w 


TiN 


0.05M 

(KHSO- 0.1 M) 


X 


X 


A 


X 


X 



[0052] mi fc^LfcfSma^x-yf-y^Ji: t*c 
0. 0 5Mtf*yy*ig?«£fflV^i§£, CrltCu 
Mk^SDiOC ri. TiMkCu)ikc7)«il)10T 
ill, WMkCulSkoai)i<r)WM, TiNMkCu 
)ik(7)««Ji<?)T i Nl<7)V^-mtX.yf-y^$iiTV> 



X • • • i7fVy , SK4v> 
A • • ' 8nm/min(80A/min) 

Mo{R^'8nm/*rx-y^y^$ix|,Ci:* { ^ 
<0flMMIfcCuiB4. 1 6 0nm/#T'X. yf-y^ft 
[0053] (H^J 5 ) tf5xmB.0$mtzm-3O 



I 



FfcjSKBiry^-^A [ (NH 4 ) 2 S 2 0 8 ] fcHC 1 

zstsmm ( h Famno. 2%. < n h 4 > , s 2 

0. 5KO«SHT^Lfcfc&OCuK*w:-y*y^» 
$^)HCliMEtt#ttKov^TH^:. HI 
2£Srr. HI 2{c^t^m*^, CulUIKfcJa* 

UfctMfcfr*, HFtsKirry^-^A [ <nh 4 > , 
s 2 o 8 ] fcHC 1 **tr*»«*»<b**x7f-y/ffli 
JBV^ti^f^lfc^ HC l«KtfO. 5%<0*§ 
£<3X?f-y^U-Mi3 0 0nm/#8*T*»h H 
C 1 ffga*0%^%£OX 7 f- Mil 3 0 nm 

/#gflrc*9, x.y^y^so+^Hc 1 «ik (c 1- 
4#y<a»S) ftt&^hlz&^x^+ymzw 

tt^^X^&Ztifihfrh.tcii. HClCfUT 
KC 1 ifc{iNH«C 1 A^iiSx-yf-y^JSrlH^ 

y ws 1 7 -y m t mst i> 1 < t * s * 

>f »*>6$rSx •/ *vm*<r)C 1 «J£#*# < =5r h 
t. C uWSffil^x -y*y/w- Mr**<T#*ii: 

[0054] (mmM6 ) tfyzmsLnmkfBJf 5 0 

nm0>Ti#JilR&X> , W*&, 7* HJ Y:/57 4- 

fficfjjBjSL^aiut^RL. ;©ssifr2, hf 
tifflKKrytx^A [ (nh 4 ) 2 s 2 o 8 ] tuc 15- 
(HFOift&iO. 2%, (NH 4 ) 2 S 2 O s 
<7)«JS{i2%) i^^Sx7fy^Mfflv^x 7 fy 
^•tS^, x>yf-y^iJ4»OHC iiffiS^O%~0. 
5 %c7)SefflT-£S U: fc S «)T i #«S??)x >y ?-y ^ 
7H#fa (xyfyWt &iX'<r>$m) «hc li§ 

1 3fc*LfcWll36»4>. Ti*lRS:»*UfclSIW- 

HFtilBii^ry^x^A [ ( NH 4 ) 2 S 2 0 8 ] b 
HC 1 Sr^yK>t?S*^ ; 5rl)X-yf->^Jarffl^Tx.y 
f-y^Lfc*^ HC ljSJSS-^SLTtx-y^y^ 

w-Miia»-jrc**c Tif 

mz£ 0MtS^> B»^)«iiiC2-5nme*0 
TiOx§b&*£j£LTL*V\ :OTiOxlJX-/f 

y / L3lv w . X7fy/i/-h*i<^tL*5 

[0 0 5 5] (IOI«7)^5^»IS<0*iiiCIBi5 0 
nmOTii (TflfcJf) tffllJil 0 0 nmcDCug?£#> 

htn&nmw&xrt", y* hv vr?y < -miz 
xw&uzimxzimL. .roam*-*. HFtjg 

8»7y*x>?A [ (NH 4 ) 2 S 2 0 8 ] tHC 1 £Mf 
*»» (HF^iMEJiO. 2%, ( NH 4 ) 2 s 2 o 8 coil 
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ft«2%) a^ftSx^y^larffl^TXyf-y^'-f 

I'vfy/ii^Hc iiiS*o%~o. 5% 

<0«Ht^Sg Lfc t * <9T i St t C u Sfcoffllliox 7 
l-y?*ymffl (xv*f->7tf&TtltX'(?)Vim) en 
HC laffiffifiPttto^TSI^fc. *<0JS»*E14(C 
SrT. i;T»j£Lfc«JB«!^)TiRfcc;<i<o± 
lOCuflHi, 2£SR«fK"lltS<l6ii:'5r<X^7^ffi 

£>T i Jgi c uKfrfcfc*««BI£»jRLfc6»fr£H 

FtjiKIcTy^-^A [ ( NH 4 ) 2 S 2 0 8 ] t HC l 

tz^*mm*htf:h*>v*V'm*m^xx.-7+y 
r-tk*&, x.yf-y^i+oHc \ma (c 1-4* 
y^i® ) A** i= < * •& tfls -? r x .y f - y ? 7 

[00 56] 012flSH14fc5*Lfcfi»a»4>x.yf- 
y?m*C0HC 1 «iK* s 0 . 1 C u#lJR£ 

1 0 0 nmOS?itX.yfy/t 4*>£ft2 4fHI* 
A^oTtJO. tt:, ®§5 0nmcr)Ti#lffi|2rJBBg; 

Ufcswutwx -y f - y y tsmm 9 o ox^ 

hWZMLX, JS?50nmc7)Tig|i:lf$100nm 

cvcum&m.mixmmmtftuzumfrco3.-y 
l-y?"*y&m\tfo3 o&X'b&zkfrt>. HFtiSK 
Kryt-^A [ (nh 4 ) 2 s 2 o 8 ] kHc i **t?* 

?S««. Ti*fJi&x.yf-y^-ri ) fc§J:'3tTiil 
i:CuHc7)a«il$:X-y^y^'ti.i:#^x •yf-yj/^ 

«^(ci£^x -y f-y^'b- hT-x y ^y^T^ S i 
*>j5»6. -eiHi, Ti!ihCuM^ii^^it-ri>J®^ 

fl!->-C. HFtaglSSTy^x^A 

t hc i s:#tf*^?K{±. t i c umcommcox. 
v^yymbLxm^&k. iimmm^^ym 

4=5:<-Mx.y^y/-C'#. Bfa^ilffOlRJIEtt^Mf 

[0057] ( s ) tiyxmmmmizim 5 0 

nmcOTiK (Tlfil) t)Uf 1 00nmc0CuKi:*> 
4>^4«llSS:X^--y ^iS, 7 * I- 'J V 7? 7 4 -ffit 

NH 4 Ffc, 3%Wyy (F&Pn£ : T^K'J y^tt 
» s 2KHSO s - KHSO, • K 2 S0 4 *%Sil4* 
t S:^t?^l?R*^^l.x.y^y^fiJ2:fflv>Tx 
■yf-y^filSft:. X -y^y^tf <?)KFX(iNH 4 F 

cuBW««fiox7-j-y^7i«a (xyj-yftm 

1th* X'<r>#m ) CO K F £ fc« N H 4 F jflSt5c#tt(C 
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{.WW. 01 5Kij*LfctS»A»&Ti|R4:Culia» 
fe*4»lR&»*Lfctt»miKFXttNH4Ffc3 

#J4>coKF££liNH,F«£ (F-^y^iiljg) ifik 

Zbffbfrh. ttz. ^/^yymWzUFifiStixX 

i^<tt 1 ,x 7 f-y^te^w y mmm tz f 
- 4 * y*% £ftT v tftff . TiRkCu Hco«JIffi|$: 
-iSx >y f- y?X' £&Zb tfhfrl . 
[0 0 58] (£»M9) #5*£««£iBfclW3 0 
0nm<?)Cu#iM^7^ 7*h'jy^57-f 
H£fcJ:9»l£UtWIWt£ft*U -cogS!*fr£. K 
FX(iH F t „ 3 %co** y y ( ffiShZ : 7A- F y 7 f- 
2KHSO s - KHS0 4 ■ KiSOttfUttlZ 

frt>%z>3iv+y?mm^xx.v*y?th 

Rfc, Xvf-y^ffl+^KFcoiME&o. 1%~0. 5 
%*X55Ufck*4:. KFfcfUTO. 2%C0HF£ffl 
1 ^ i: * cox -y^-ymmt C u HSItcox * f-y ^gg 
SfcWWffCov^TH^fc. *we«SrB16t:Srt. 
01 6 tew U:*S£A»fc . C u iii^M UcfSg&t 
fcxyf-y^s*^ x 7 f-y^lcptCK F*%2ft 
•CV^$£co3r#. HFA^^tLTV^^-iOix-y 
f-y^U-N#Eu,ri:tf;b#>&. x.yf-y/80 

*«0KF«K#0. 5%C0%£-C0##. KF«K#0. 
1 %co*§£-J: 0 1> x -y f-y ^V- h < & T v Z 
tfrb* K Fills (F-^*ycoi|j£) *«±#V^X 

y ?lPJ+tc h F * ivn * * m^cr)t\i . K F #£4 
iiT v * S^cJt^T x >y f-y^u- h <£{Sv ftjfip 
l±U§v>Cl 
[00 593 

f **ffffift a 6&6 i<W>Scot\ »jhfc J: SiS ilffi 
t fS^Sr?- S #/Px y-fyf&cc u ffil&x >y f-y 
?"e#. U»kx ■yf-y/u- h<5Dg^b5 {: 5:< . c 

[013 #?&BJ!com^ mfflg «<oKit#8W)»-ll 

[023 $ISffl^coli&3r&coS-5! 
Sl^JScojSli h 7 y ^^a*ottKrJ6*iiBliC« 
L£ttB&0-t'&£. 

[033 *»H«OS^ISN0BSO*F «3Sffl£&08 



0T'£>S. 

[ 04 3 *^BScomE3Hife^®coaji h 5 y 

mmkxmzx m^wmmyy^x^m^ 
mmmxht. 

mm, v ? yy-xmmzx mmtitm® h ? y ; j 
xmrn^timmm^m^mm^-m^tmrn 
mx-hh. 

[06 3 mmmtmm<?)xvi-y?Mi:m^xcu 

JKfcx 7 f- y fLt: t § OC ux 7 f-y TjfcKWEA-ai 

[07 3 HitWiilfclKWOX-yf-y^iffl^TCu 
MSrx yfy/Ut^Cu §ttf>!&I4Mli£jjrr0T' 

[08 3 HM^JtiblS^JOx-y^y^JS-ffluTCu 

^&x -y f - y ^ t3t t * cox 7 f - yru- y- mmmt 
ZTjktmx-hh, 

[093 -®.ffj%mm b y y=jx?mm&i&mm<r) 
mm b ? y isx?m»&xiwm?i> & . 

[0103 wt^rwMBmtm&miJMM 
iztjkLtiWtemx'&h. 

[0ii3 ^WM^mE.mmmmcr>n^ ^mm wr> 
Wkiimiz£*)'i$c>titzmmh7 yisxtrnmcomm 
mWiXhh. 

[012 3 x.yf-y^j^HC UgJS^o%-0. 
5 %coiEHT"^g k S coc u #JllKcox -y f-y /as 

$cohc 1 mmm?&z*t77yx*hh. 

[013 3 Xyf-y^OW+OHC laWESrO^-O. 
5 %<omX'^W. Ltz t & COT i #«licox -y f-y^>r 

[014 3 x.yf-y^J^HC riiS2r0%-0. 
5 %<0«HT3QE U: fc S *>T i « fc C u ^coillffico 

[0153 X7f-y^+^>KFXttNH 4 FiftKt 
0%-0. 5%C0SHT"^MLJtt#c0Ti)ltCull 
C0S«)RC0Xyf-y/3f 7«#IS!<yOKFafctiNH4 FJ8 

[0163 X 7f-yj?1fiJ4'C0K FC0>gJK$r 0 . 1%~ 

0. 5%2r^Ht^t^t. KFWti.r0. 2%C0H 
F r ffl V ^ t & COX -y f - y ^1$ (SI t C u #Ji JgCOX -y 

y^ai§ t <rm&Z*t77 7X*i> h . 
[»-tco^3 

1, la. 7 1 SKh^yS^aHK (l^^ffl 
S«) . 2 (JEflc) . 3. 4 3. 7 9 TiH 
XJiTi-^AR. 4. 44. 80 Cul. 5 ¥- 

vvm mmm.) , 1 o n mxnTi-^m. 

11 Cul. 12 y-xms (RISK) . 1 
4 KM y«S (mSffitt) . 1 6 a. 1 6 b T 

sa-7fi mmm) . 27, 28 -?x?/vr- 
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V . 37, 38 7^?A7-y 

7 ) . 5 2 #7X11, 7 3 ^NlttUB. 7 5 

y- vrnrn mwkwi) . 7 6 wsHetas <sb 
l^ttiw) . 77 y-^sa (^2co^jai) . 

77a T&lvVM (SfS2£)&JgJI) , 7 8 



[01] 




-fVWS (320&M) . 1 24 JBISR&S1B ($ 

2««imi) »i27 sttts (mi <7>tmm) . 1 

2 9 (SS20&BJI) , 1 2 8 BISR&tt 

1 (S2ftttlftl) . 



[02] 

A 




b 
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[04] 




[06] 



o 



0* 



•2S0 



•200 jj 
100 .\ 



50 



H 
o 



0 0.02t) 0.0D 0.075 0.1 0.125 
*/>ifc&{mol/L) 



[07] 



[US] 



warn 

r i 1 1 1 1 1 1 




200 300 400 



500 



tt 

I 



0 
-20 
-«0 
-60 
-80 
-100 



ft (E/R) 0 -25A/sec . 

f\ ({E/R) 0 -2.5nin/£ec) 



$0>E/R(A/sec)>23 
(y.0>E/;l(nm/sec)>2.3): 



•Jtttfl 
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50 



[01 2] 



[013] 



^ 200 

® 100 
50 




-•-HCI 0% 
-h-HCI 0.09% 
•*-HCl0.1% 
-»--HCI 0.2% 
•HCI 0.3% 
•HCI 0.5% 



20 40 60 80 

X9 9-V**N (») 



100 



S 100 

I 

£ 60 

* 40 

i* 20 

H 0 



0.1 



0.2 0.3 0.4 
HCI «ft (%) 
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[0113 




[015] 



BOO 
S 500 



* 300 



0 





• 




til; 
i i ! ! 








• 








♦ 





— I I I ■■ .-, 1 I ... 

0 0.1 0.2 0.3 0.4 0.5 0.6 



[016] 



200 
180 
160 
140 

S 120 

Kb 

IK 100 

K 60 
40 
20 




*e.Z 



-*-3%**7>' l 0.1%KF 
- — - 3%**W f 0.5%KF 
-■*-- 3%* + v>, 0.2%HF 
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(51)Int.Cl.' 

H0 1L 29/786 
21/336 



F I 

HO 1 L 



29/78 



6 1 6U 
6 1 7L 
627C 



4K057 


WA11 


WA12 


WB04 WB08 WB15 




WB20 


WE03 


WE07 WE08 WE12 




WG01 


WG03 


WJ03 WM03 WN01 




WN02 






5F033 


HH11 


HH18 


HH19 HH20 HH21 




HH32 


HH33 


MM05 MMOS QQ08 




QQ10 


QQ20 


VV06 VV15 WW04 




XXOO 


XX34 




5F043 


AA26 


AA27 


BB18 DD16 DD30 




GG02 


GG04 




5F110 


AA26 


BB01 


CC01 CC07 DD02 




EE02 


EE04 


EE06 EE14 EE44 




FF29 


GG02 


GG13 GG15 HK25 




HL02 


HL04 


HL06 HL12 NN01 




NN23 


NN24 


NN72 QQ05 



